ABSTRACT
INTRODUCTION
Nucleic acids can be detected by the specific binding of a DNA or RNA probe to its reverse complement strand. One method for transcription profiling experiments is based on the de novo synthesis of short DNA fragments (Lockhart and Winzeler, 2000) . The specificity of the oligo sequence to a single gene is an essential feature in order to guarantee a sound measurement. As many transcripts show nonnegligible similarities to each other due to evolution (Samonte and Eichler, 2002) , it is important to find regions on the transcript that are unique for the transcript of interest.
Oligos that form secondary structures have to be excluded since they may not serve as templates for the annealing reaction anymore. In addition, it is favorable to * To whom correspondence should be addressed.
have DNA oligos, which do not contain low complexity sequences as they may increase non-specific binding.
There are various approaches to select sequences of interest for microarray studies (Edgerton et al., 2002; Li and Stormo, 2001; Raddatz et al., 2001) . Our approach combines a user friendly web interface with the use of predicted properties such as specificity, no secondary structure formation and no low complex subsequences, in order to optimize hybridization results.
ALGORITHM
Input parameters are the transcript, the length of the oligo L and the number N of top hits. In a first step, Oligodb compares the whole cDNA sequence of the transcript with all other human cDNA transcript sequences contained in ENSEMBL (Hubbard et al., 2002) using the program blastn program (Altschul et al., 1997) . The goal of this procedure is to identify those regions of the transcript that show similarities to other genes. If the user is interested in a certain splice variant of the gene, the comparison can be extended to identify similarities to the remaining other transcripts of the same gene. The program Oligodb internally annotates those bases that belong to subsequences similar to other transcripts.
In a further step, Oligodb determines for all possible oligos of length L of the transcript the maximum number of base pair overlaps MO to other transcripts (Figure 1 ), whereby the overlap may be noncontiguous. MO serves as a primary sort criterion for a list LI of all possible oligos starting with the lowest value. The list LI of oligos is used for further processing.
The goal of the next steps performed by Oligodb is to exclude those candidate oligos from the list LI that exhibit low complexity regions and form secondary structures. All candidate oligos that contain low complexity regions as determined by the program dustn of the NCBI toolbox (NCBI, 1999) are excluded from LI. Furthermore, the minimum folding energy is calculated for the oligos of LI using the mfold (Zuker et al., 1999) program. Oligos with a negative minimum folding energy at 65 • C and 1M Na + concentration are predicted to form secondary structures and are excluded from LI as well. In a final step, Oligodb shows the N top oligo hits of the list LI. The top N oligos of the processed list LI are those oligos that fit best the defined criterions.
In addition to the oligo sequence and the minimum folding energy, the output list contains the melting temperature as well as the position of the oligo in the transcript. The melting temperature T m is calculated according to the nearest neighbor method using the program melting by N. Novère (Le Novère, 2001 ). The melting temperature T m was not chosen to be an inclusion/exclusion criterion at this stage since the G/C content, which mainly determines T m , typically varies at scales longer than the transcript length.
The user may choose those specific oligos from the output list that fit best the individual requirements with respect to T m and the position in the transcript.
All computations are performed online. In addition, the system provides a batch mode to process oligos for a large number of transcripts at one time. The user has to provide a list of ENSEMBL transcript/gene IDs to use the batch mode.
All results may be viewed in the browser in html and can be downloaded as tab delimited text files.
DETAILED OPTIONS USED FOR THE EMBEDDED PROGRAMS
For the initial blast (Altschul et al., 1997) search we have used:
-p blastn to search in a nucleotide database, -S 1 to search only for plus/plus matches, -b 500 000 -v 500 000 to not to restrict the number of hits, -e 2000 to obtain also very short matches, -F f [dustn disabled] in order not to loose low complexity matches, -m 7 to obtain XML output for easy and standardized further processing.
For the melting program (Le Novère, 2001), we have used the following parameters: -Hdnadna to calculate for DNA/DNA annealing, -N1.0 corresponds to the sodium concentration, -P1.0e−10 corresponds to the nucleotide concentration.
For the mfold program (Zuker et al., 1999) we have used the following options: T = 65 to calculate secondary structure at 65 • C, NA = DNA to judge DNA, All other parameters for mfold were left at their default state.
